Alcohol-induced endothelial changes are associated with oxidative stress and are rapidly reversed after withdrawal.
Although heavy alcohol drinkers are at an increased risk of developing cardiovascular events, moderate alcohol intake is associated with reduced incidence of cardiovascular death. This paradox might reflect a dose-related effect of different alcohol intakes on endothelial function and this, in turn, might depend on changes in oxidative stress. We tested the effects of alcohol withdrawal in heavy alcohol consumers and compared the plasma levels of endothelin-1, nitric oxide, plasminogen activator inhibitor-1, von Willebrand factor, malondialdehyde, and intracellular glutathione with those of alcoholics that did not modify their alcohol intake and teetotalers. In human endothelial cells that had been cultured for 2 weeks in the presence of different concentrations of ethanol, we assessed the same parameters after withdrawal of ethanol exposure. Alcohol increased the levels of endothelin-1, nitric oxide, and plasminogen activator inhibitor-1 and decreased the levels of von Willebrand factor both in vivo and in vitro. These changes were dose dependent, rapidly reversed after withdrawal of exposure, and associated with the presence of increased oxidative stress as indicated by increased levels of both malondialdehyde and intracellular glutathione. Blockade of oxidative stress by incubation of endothelial cells in the presence of oxidants' scavengers prevented the alcohol-induced functional modifications of the endothelium. Alcohol affects endothelial function with an effect that is mediated by an activated oxidative stress and is rapidly reversed after withdrawal. Dose-related endothelial responses to different alcohol intakes might translate in either vascular protection or vascular damage.